Hepatic UDP-glucose and UDP-glucuronic acid synthesis rates in rats during a reduced energy state.
Hepatic synthesis rates of UDP-glucose and UDP-glucuronic acid were determined in rats. Two high pressure liquid chromatographic methods were developed to quantitate and isolate UTP, UDP-glucose, and UDP-glucuronic acid from perchloric acid extracts of rat liver. The specific activities of UTP, UDP-glucose, and UDP-glucuronic acid were determined in liver samples obtained from rats killed by cervical dislocation at various times after [6-14C]orotic acid administration. Synthesis rates were calculated from the rate of change in specific activities of the compound of interest and its immediate precursor and the concentration of the compound of interest. Synthesis rates of UDP-glucose and UDP-glucuronic acid were 102 +/- 9 and 99 +/- 1 nmol X min-1 X g of liver-1, respectively. UDP-glucuronic acid synthesis apparently accounts for most of the UDP-glucose produced during a period (8 a.m.-10 a.m.) when glycogen synthesis is low. The effect of an ethionine-induced reduction of energy state on these basal synthesis rates was examined. UDP-Glucose and UDP-glucuronic acid synthesis rates were decreased by approximately 80%. In summary, the hepatic synthesis rates of UDP-glucose and UDP-glucuronic acid are approximately 100 nmol X min-1 X g of liver-1, and a reduced energy state can decrease these synthesis rates in vivo.